Objectives To describe and understand the determinants of patients' behaviours surrounding admission to hospital for an acute infective episode Method Patients admitted to the infection or acute medicine admission units of a major Scottish teaching hospital and commenced on antibiotic therapy after admission were included. Semi-structured face-to-face interviews were conducted using a pre-piloted interview schedule guide that focused on gathering information about patient behaviours and experiences prior to admission to hospital with an acute infection. Interviews were audio-recorded, transcribed verbatim and analysed using the Framework Approach. Emerging themes were matched to the Theoretical Domains Framework of behavioural determinants.
Introduction globally, infection-related admissions to secondary care absorb substantial healthcare resources. in scotland there were in excess of 144,374 episodes of infection-related hospital admissions, largely respiratory and soft tissue, for the fi nancial year 2014/2015.
1 delayed hospital presentation may contribute to severe and potentially life-threatening complications such as septicaemia. 2 in contrast, those patients who are hospitalised with infections that could be safely managed in the community are exposed to unnecessary hazards such as healthcare-associated infections. 2 While there may be many people involved in the decision to admit patients to secondary care, there is a dearth of literature focusing on the patient's perspective. understanding these behaviours and their determinants may facilitate the development and implementation of interventions to promote appropriate behaviours. 1 lecturer in Clinical Pharmacy, 2 senior lecturer and Course leader, 7 Professor in Pharmacy Practice, school of Pharmacy and life sciences, Robert gordon university, aberdeen, uK; 3 Consultant Physician in infectious diseases, 4 Consultant in acute medicine and infectious diseases, 5 specialist antimicrobial Pharmacist, aberdeen Royal infi rmary, aberdeen, uK; 6 senior lecturer in Pharmacy, school of Pharmacy, university of birmingham, birmingham, uK in an attempt to improve the patient journey, studies have described patients' experiences of hospital admission for chronic obstructive pulmonary disease and cardiac conditions. 3, 4 There is limited evidence of patients' perspectives of their fl ow in emergency departments and discharge from surgical units. 5, 6 one weakness of these studies is the absence of behavioural theory to provide an understanding of associated behavioural determinants leading to a patient's admission to hospital. Research to explore patients' behaviours and determinants of behaviour around admission to hospital for an acute infective episode is therefore much needed.
The uK medical Research Council (mRC) guidance on 'developing and evaluating complex interventions' emphasises the role of cognitive, behavioural and organisational theories in the development-evaluationimplementation process of an intervention. When developing an intervention, the mRC recommends this to be based on a 'coherent theoretical basis' as this is more likely to be effective and bring about change. 7 The aim of this study was to generate an initial description and understanding of the determinants of patients' behaviours surrounding admission to hospital for an acute infective episode. The fi ndings will be used as a basis to propose a patient-centred intervention using the mRC guidance, with a focus on preventing delays in hospital admissions.
Methods

Design
This was a qualitative study comprising face-to-face semistructured interviews.
Setting and participants
The study was carried out in the infection unit and acute medical admissions unit of a 900 bed teaching hospital in the north-east of scotland. Patients aged 16 and over, admitted to hospital (either self-referred or referred by their primary care team) due to an infective episode and commenced on antibiotics were invited to participate by their consultant physician. The defi nition of the infective episode was based on the fi eld diagnosis made by the admitting secondary care team. Patients were provided with full study information and signed an informed consent prior to interview. Participants could withdraw from the study at any time. Those deemed by their consultant physician to have cognitive impairment, limited understanding of english or other special communication needs were excluded.
Development of interview schedule
The questions in the semi-structured interview schedule were devised to provide an understanding of patients' perspectives of clinical presentation and experiences leading to admission, with an emphasis on triggers or determinants of behaviour. The interview schedule was reviewed for credibility by members of the research team providing breadth of expertise in medicine, pharmacy and research. Key questions and prompts used to elicit further in-depth information are provided in box 1. This was followed by two pilot interviews [conducted by aT] to establish patient understanding of the interview questions and the duration of the interview. These interviews were not included in the fi nal dataset and no changes were required to the interview schedule.
Data collection and analysis
Convenience sampling of patients was conducted over a fi ve-week period during november and december 2012. a sample size of around 20 was considered appropriate to achieve data saturation. 8 were conducted in private areas within the study wards and digitally recorded. To enhance data trustworthiness, each interview was conducted by two trained researchers who were familiar with the topic guide. audio recordings were transcribed verbatim and checked for transcribing accuracy by a member of the research team. Patient demographics (age, sex, gP diagnosis and hospital diagnosis) were obtained from patients' medical notes. Transcripts were analysed independently by two researchers (aT and ds, with the fi rst three interviews also analysed by vP) using the framework approach following the steps of data familiarisation, identifying constructs, indexing, charting, mapping, and interpreting. 9 The Theoretical domains framework (Tdf) was used as the coding framework to allow elucidation of behavioural determinants. The Tdf is a framework of theories of behaviour change which was developed through expert panel consensus and validation by a group of psychological theorists, health service researchers and health psychologists. 9 it was derived from 33 psychological theories and 128 theoretical constructs, which are organised into 14 overarching domains, as described in Table 1 .
Research governance
The project was reviewed and approved by the north east of scotland Research ethics Committee (12/ns/0075) and nhs grampian Research and development Committee (12/ ns/0075 -2012Rg007).
Results
Participants
Twenty-one patients consented, 20 were interviewed (one was unable to be interviewed due to his clinical condition) and 18 interviews were analysed (there were two recording failures).
The age range was 18-85 years (median age 59), ten were male. seven patients were referred directly to hospital following advice provided by the primary care team; the most common diagnosis made in primary care was cellulitis (n = 5). The most common diagnosis on admission made by the admitting secondary care team was skin and soft tissue infection (n = 10) followed by infections involving the respiratory tract (n = 5).
Key themes are described in relation to Tdf domains. The fi eld diagnosis referred to below indicates the working diagnosis following the patient's hospital admission and review by the admitting secondary care team. further demographic information is provided at Table 2 .
Domain 1 Beliefs about consequences
a key theme emerging from the interviews was that patients' perceptions of the outcome of the infective episode largely depended on the symptom presentation and progress. a patient's discernment of the symptom severity was a major 
Domain 2 Knowledge
Knowledge and recognition of the patient's symptoms and their severity was especially linked to a previous episode(s) of a similar infection. This enhanced knowledge largely infl uenced the action for the patient to take and an insight into the consequences of the infection. This links in closely to domain 1 -beliefs about consequences. 'i was crying and i was shouting 'oh no, no, no!' going upstairs and coming downstairs…so it went on for a few hours and so my wife phoned my daughter and they convinced me to go to gdoCs, they made an appointment with gdoCs.' [interview 19, fi eld diagnosis, lower respiratory tract infection]
Domain 6 Behavioural regulation
The direct experiences as a result of the current infective episode leading to this hospital admission, played a role in determining how patients would behave if they had a similar experience in the future. The main change in behaviour reported by the patients was a desire to seek professional advice (mainly from a doctor or self refer to hospital) at an earlier stage of symptom onset. aP Tonna, ae Weidmann, Rbs laing et al.
some patients believed that they would be more able to selfmanage their symptoms as a result of this direct experience, potentially due to an increased belief in own capabilities and self-confi dence.
'…if i could get antibiotics i could start it myself really.' [interview 18, fi eld diagnosis, community acquired pneumonia]
'…i would immediately make sure i got it sterilised and sanitised dressed properly.' [interview 21, fi eld diagnosis, cellulitis] a patient expressed a desire to be more involved in decision making in the case of a similar future episode.
'Probably discuss the drug levels more with the doctor.' [interview 22, fi eld diagnosis, community acquired pneumonia] information about the following domains did not emerge from this set of interviews: skills, social/professional role and identity, beliefs about capabilities, optimism, reinforcement, intentions and memory, attention and decision processes.
Discussion
Key fi ndings of this research are that, from the patients' perspectives, several determinants appeared to impact their admission to hospital, principally their knowledge, beliefs of consequences, the environmental context and resources (largely the gP), social infl uences and their emotions. Their experience of the admission was likely to impact their future behaviours of self-management and seeking help if the infective presentation recurred.
There are several strengths to this research including the use of an accepted theoretical framework and the measures taken to promote research trustworthiness, particularly the elements of credibility and dependability enhance research rigour. 7, 9, 10 There are, however, several limitations and as such the fi ndings should be interpreted with caution. The research was conducted within one hospital in the northeast of scotland hence the fi ndings are not necessarily transferable to all infective admissions in the uK or beyond. furthermore, the sample size of 18 may not have been suffi cient for data saturation to have occurred. in addition, while there were attempts to promote credibility of fi ndings (i.e. that they were congruent with reality), it is possible that some interviewees may not have described their perspectives accurately. This research focused solely on the patient perspectives rather than the perspectives of all of those involved in the admission. The study also included a broad category of patients with different types of infective episodes such that any subtle differences in patient experience may not have been identifi ed. despite these limitations, this qualitative research has added to the very limited knowledge base around admissions to hospital.
To our knowledge this is the fi rst published study that reports qualitative research from the patient perspective in terms of the admission to hospital with an acute infection and associated behavioural determinants. While some of these determinants such as knowledge of the signs and symptoms, beliefs of the consequences and environmental context were facilitators that prompted health seeking behaviours, some were also barriers such as lack of awareness of consequences of infection. The latter emerged as the major barrier towards seeking medical health and it may be that these barriers led to delayed admission affecting infection severity, length of stay in secondary care and resource utilisation. many patients reported that it was only when the infection had deteriorated markedly did they seek medical advice and often this was only at the insistence of a relative or friend. social infl uences therefore emerged as playing a major role in determining behaviour leading to hospital admission. evidence indicates that the development and implementation of interventions based on the mRC framework are more likely to be effective and sustained. 7 a key element of the framework is the application of theory to elicit behaviour change. The Tdf has been used extensively within healthcare-related research; areas of study have included: smoking cessation, physical activity, hand hygiene, acute low back pain, and schizophrenia. 11 Theories of behaviour change have been synthesised into a set of theoretical groupings: introducing a thematic series on the theoretical domains framework.
11
There is an absence of research surrounding behaviour change in patients with infection. using the Tdf as part of intervention development requires mapping those behavioural determinants requiring change to specifi c behaviour change techniques. michie et al. reported a consensus study of an agreed hierarchically structured taxonomy of 93 behaviour change techniques clustered into 16 groups which have been mapped to Tdf domains. 12, 13 in relation to this study, education emerges as the main patient-centred intervention likely to encourage behaviour change. This is discussed in greater detail below.
This study has shown that there were three main groups of patients admitted for an acute infective episode. one group presented with a fi rst episode of infection (naive group). one group had similar symptoms in the past but the previous diagnosis had been non-infective (example dvT, fracture). Patients who linked the current symptoms to their previous diagnosis felt they were non-infective again, resulting in a delay in presentation to a healthcare professional (delayed group). The third group had similar symptoms in the past and therefore were able to make a quicker self-diagnosis and presented earlier to a healthcare professional and start treatment earlier (experienced group).
due to these varied situations, a single intervention for all patients admitted for an acute infective episode might not be appropriate. Therefore, healthcare services need to target these patient groups separately. one of the key issues that has been identifi ed in this research is lack of understanding of the infection and action to take when symptoms start. This applies to the naive and the delayed groups. it is likely that education about infections commonly encountered in the community, targeted at this section of the population, will allow for earlier patient recognition and help patients gain quicker access to a healthcare provider and more targeted antibiotics with the potential of reducing hospital admissions. such information can be provided on websites and may include video clips of patients' experience and symptomatology. such information would also aid patients to better understand the resources available to them and access the right healthcare professional at the right time. This should provide reassurance, encourage patients to seek prompt treatment and help reduce the risk of negative emotions.
The experienced group will already be aware of their diagnosis having experienced this infection before (e.g. recurrent cellulitis or recurrent pneumonia). for this reason, such patients would already know what symptoms to look for and these will aid as positive reinforcement. Their past experience with the healthcare setting may also provide reassurance that the current intervention selected is appropriate and will address their needs. such patients are more likely to seek earlier medical advice and are more likely to use available interventions in the future.
There needs to be further research employing a case study methodology involving the generation of data from multiple sources and perspectives, including patients and their families/carers and health professionals, to provide a comprehensive understanding of behaviours and behavioural determinants surrounding infection-related admissions to hospital. There may also be merit in focusing on patients with admissions deemed to have been inappropriate or delayed. These could then further inform development and testing of theory-based interventions.
